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Abstract 



PURPOSE:To produce an Al-Cu-Mg alloy excellent in toughness, contg. specified amounts of Cu, 
Mg, Fe, Si Cr or the like, by executing hot rolling or the like after continuous casting and specifying 
the cooling rate at the time of solidification. 

CONSTITUTIONS Al alloy having a compsn. contg., by weight, 2 to 7% Cu, 0.2 to 2.5% Mg, 0=5 
and R>=7.5 ([Fe]+[Si])+2, where [Fe] and [Si] denote the contents (%) of Fe and Si in the Al alloy. 
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[fltJ£] Cu : 2~7%, Mg : 0. 2~2. 5%, 
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[t*M Cu : 2-7% (fifi%£S:i*T-5, fflB 

Mg : 0. 2-2. 5% 

Fe : 1. 0%UT (0%£^£fcV>) 

Si : 1. 0%&T (0%£-££&V>) 

0B#*ftfcU i^Cr, Mn, Z rfcitfT i i 0 

£&ft$nfc i ffl£i±**« 

C r : 0. 0 5~0. 3% 
Mn : 0. 0 5~0. 8% 
Z r : 0. 0 5~0. 3% 
T i : 0. 0 3-0. 3% 

©ttHrtT^wu a«a*A i t^ji^*fi^s&s 

F e RUS i ft£tl**ttfc£*«©**Sa * 2 um 

«*«£-r*»tei;:»i&A i -cu-Mg^. 

[»#H2] St#JSlK«©Al -Cu-Mg«^ 
R£5TJ.O 

R^7. 5 ( [Fe] + [S i] ) +2 
fflU R : SHl^OJ^liiS CC/8 e c) 

[Fe], [Si] '.Al^tOPe, SiO*W 

(%) 

ttfcWlfcA 1 - C u -M gft&&©Wt#& 

sxg^iis m?m 2 E«©«»m 
mmLTimBmjM^mmimi ce«©s*# 

[0 0 0 1] 

[jt£t±©fjffl#if] **«i4, Mtc*nftAi-c 
u -Mg ***jttHE-©«&M&fcHU paetctt«t^ 

T. l^fcfltfefcflWX&A 1 ^X0C«(D»B3SFttlZRj 
-r«t>©T?&-5. 
[0 0 0 2] 

[£*©&«] ftHftfciSSagA 1 ftAiUTtt. A 1 
-C u -Mg a. 9^3 >©£"?» £ nTfc 
0. J ISlft©2 0 14M, 20 17£&, 2 02 
4#fc**tH*3nTtr>«. ffi-hSBA 1 -Cu-Mg& 
S&©»3&«#B-tt, P»6«flSKJ:r>Ta&n* l b©-C' 
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2 

[0 0 0 3] U&*Lfc]&t&ffl(ffiA 1 - Cu-Mg*^ 

(sufl) ©wtt#, unlaw (L^rtD ^>«*rti 

e^S i &2©*|fi***rr*fl:a*T*oT. J» 

[00 04] ZO&KA 1 -Cu-Mg^O« 

FetS i^:if©^iffi<»7C#©^MS«A(Wia-r-&* 
6*1*. ft*.tf J I S«feT«MI32 0 1 4-& 
&©Fe**t0. 7SS6TF, SiSttO. 5-1. 2% 
fc*je3ttTV»*J&t, ^HBB5 5-47 3 7 
fcPRUG$IT&£F e£0. 15%£TR S1£0. 1% 

a? TOTOM&T** F eStfSi ©^f*ft**«l8'r S 

uttt. ip%ffije>Tide«©iaviA i a^Sig.st-rs'b 

[0 0 0 5] 

BLTfcStl&'b©-e&oT, *^it*iS«#lTfc-5Fe 
*S i©^«M^fcH«rc*oT>b. &i6£fc£ 

mz&tltzA 1 - Cu-Mg*^»t«-©»tt!Jrife« 
«ttUk3tr*fe©T**. 
50 [0 0 0 6] 

[RH*«ift-r*fc»©^g!] ±8BRjas»ft-rs^t 

OT#fc*»WC«6A 1 -Cu-Mg^tlt 

Cu : 2-7% 

Mg : 0. 2—2. 5% 

Fe : 1. OXETF (0X££g&:VO 

S i : 1. 0%£rF (0Xft£*fcV») 

©SfrfcUfcU froCr, Mn, Z rfcitfT 1 ±9 

&aHR3n& i aBu*** 

C r : 0. 0 5-0. 3% 

40 Mn : 0. 0 5-0. 8% 

Z r : 0. 0 5-0. 3% 

T i : 0. 0 3-0. 3% 

owirt-rMru jmw*a i 

F eRtfS i €£0**ttfc£1Wa©»*6S* 2 Mm 
«T, *ofMW»*S2. 0%OTCflifflLT£SC:i 

[0 0 0 7] tLTJJJA 1 - Cu-Mg*fi4S«a 
50 T5&©«F5g^g!!©-o<hLT. *f8Stt«EI^©?M? 
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SftRtf 
R^5 (1) 

R^7. 5 ( [Fe] + [Si]) + 2 (2) 

fflU R : ®SR#<Dft*Pj$£ CC/s e c) 

[Fe], [Si] : A l^tOFe, S i 

(%) 

*. ^±e^#s (i) , (2) T*sn-3jtstssB« 10 

Ilt^n5a<, [Fe] + [Si] ©ffi#0. 4 
xaTOiStt (1) S«C«fcoT. *& [Fe] + [S 
i] ©ffi**0. 4%jB©i#« (2) sct«tt>T«jea 

[0 0 0 8] 

Ittm *5Wi#&ttAl - Cu-Mg*S4w>WSft 

fctAFe&tfS i £&£@a^£LfcA 1-Cu-M 
gl^J^Tt). »i^^e{C±0FeSatS i 

eco*^fi$2:2/im«Tt?. b^fc^©#||#5iJ5£2 

xaTfciWIPbfc'boTtt, &&£»£5;i££<ffli 
Unx&© s T^(Sjro«ttfe[6j±s-&^ c £© 

©?&ai^«4-^#l*iC«mi/TFeRt^S i 

[0 0 0 9] Cu : 2~7% 50 
Mg : 0. 2~2. 5% 

CuaWglt Ah CuMgtH5 1 um£TF©«S 

»&*rffl*fc#»fcu 3aa©iRi±t^€f<^-r-57c^ 

*>XttMg**t2. 5%£j@A££, FeRtfSi£# 
#T5*&ttfc£#I&©g*:g3#2 (tmSgjlTa* 
&lltiJ03£ftD, «}tt£fiT$-a--5. «£oTCuS«2 
~7%*->t3Mg»ttO. 2~2. 5%-CJb5Clt^® 

40 

[0 0 10] WCu©TR£l/T», ,k9#£U<tt 
2. 5X«±. KlCffSU<«3. 5%fiU:» -3Er±B 
«»*U<tt6. 5%£TF, 2lCj?SKfct5. 5%« 
TT*5. SfcMgWTIStLTtt. <kD$?£L<« 
0. 5%«±> HKJfSKttl. 0%fit±, -13 ±M 
tt$f*K«2. OXSKT. MKff*L<ttl. 7%&> 

[0 0 11] C r : 0. 0 5~0. 3% 
Mn : 0. 0 5~0. 8% 

Z r : 0. 0 5~0. 3% 50 
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T i : 0. 0 3-0. 3% 

*%W<DA 1 -&&K*5HTtt, ±ia4a©^«7c3g©5 

tsiStt±£±iE©«5HrtT^3it£c a 

5. l/^t»±8B4a©^JR7C*liA 1 tfls-&LT0. 1 
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5. t¥-3TC rfittO. 05~0. 3%. MniliO. 
05~0. 8%. ZrlttO. 05~0. 3%, Tl* 

so. o3~o. axoieHrtt-rsct^sTft 

[0 0 12] fflC r©T(E<hLTWu J;t3ffSL<tt 
0. 0 8X£(±, aK»*U<tt0. 1XBLL. -#± 
RttffSKttO. 2 5%£tT. Hfc»*Ktt0. 2 
X«TT*«. MnOTRtLTtt. «fcDlf*l,<ia 
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[0 0 13] ZrOTIStUTtt, <tD«F^t<«0. 

IF*l/<tt0. 2 5X.KT. Kfc#*L<tt0. 2XH 
SfcT i ©TfStUTte, <fcDjf£L<tt 
0. 0 5%«±, JEfcffSKttO. 0 7^±, 
±HJiff*KttO. 2XJKT, MWfSlXttO. 1 
5 X«TT*S. 

[0014] Fe : 1. 0X&T (OXfrMifcW 
S i : 1. 0XJETF (0X«ttft(O 
FeR«S i «A 1 **T*»*tt«n?» 

•flRStta. *«»T!ttFe*fttfS l*i"bfcl. 0 
X*Tif£T£-5*>©©, 1. 0%S@^.5t^ttjb 

[0 0 15] **[fllC«*Al-Cu-Mg*^fc* 
V»Ttt. F eXtfS i fc£&**ttfc'&*ti©«*Sa 

EKira:«©ST#rtiK'b«n&»tt*»irr 
S. ±i^*ttfc£*tt©«*63tt, i!5®lte£#£± 
Tl. 5um«T««a*l/<. 1. 0um«T**J:0«F 

[0 0 16] ±PP«ffit^Wtffli*fi3ilt «jt 
«««^HS8«©^a-pibn«S^itS*4A-5«^« 
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[0017] ±ttmm&mL<omt&kttTMtm& 

(1) , (2) a 
R^5 (1) 

R^7. 5 ( [Fe] + [Si]) +2 (2) JO 

fit. R : WBMOIMiMt. CC/s e c) 

[Fe], [Si] :Al^tOFe, SI©*** 

(%) 

[0 0 18] V£*£9iCDA 1 fcATtt, Sftttii&lC 

0, ±ffi^ft=<£SISTn«F e&tfS i 
ttfcSWtt©**** 2 jimBTF, 2 %£TF 20 

timrc**. -£®B&t©#i3aaa<ittrfE&#£»£ 

Fe-^S i i^3*«4&7G*&+$N:: 
WWH*S1«e:i*^C , *rfc, Fe&tfS i 

[oo 1 9] ttjfi©ao±E*#a (i) , (2) -vm 

£ftS«5t*5H«, [Fe] + [Si] ©ffitfO. 4X 
£TF©££ti (1) j£fc«koT, [Fe] + [S 
1] ©ffitfO. 4%S©i£tt (2) *fcJ:r>T«*a 

WftTSlcfcfcD F e*>S i &<h*©*W&*i!ifi!&76ii3© 

aiC*tt«XHItt©ftfl]raeJ|ftl3tt, Tttttftfttt 

[0 0 2 0] ffi#8BJ!©A 1 ttBj*£HUKl&0 

frV», FeS^S i S*^***ttfc**tt©»** 

nsfc©T?fcD, *©tt©«fi*#fc:3V>Ttt1»tetflR 

[0021] *r*»iBK**'&4»«**rr«A i^ 
[0022] *%wte> mwtm&vxmnz&mfo 

©fi«S^WJEffifiS£t±tC«}$bTiS%fc!?ftWJIffi 50 
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[0023] ftmm&mzmtmG* mt&mtte4 5 0 

~5 0 O'CCttHtfffStX, 3 0 0-3 5 0 < C©tb± 
4-3 0mmeS©^ff©S«i»«*tiliK6<)('l!jg^ 

SUfclCfcoT, 0. 7-20 mmgSffl^ffflA 1 
^tSICJESSn*. ET*tl/T»3 0Xfil±!W9F*l/ 

[0 0 2 4] SSftM£EMSfe«^MBEffiSWMffiM*KI 
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U>. l$3Mia©ft#2: LTti 1 6 0-2 0 0 "C©I9S* 

*I*T?8~2 4I*IW«#*U>. 
[0 0 2 5] 
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1 — 15 
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£J6l/fJ3£5mm©tgtfi:L;fc. MaattMffl9©fe*lji 
Jttt 1 2 TC/ s e c T* 0 , ±ga^MBEM©ffijglBSJi&ii 
S«4 5 0*C, . &7figtt3 5 O'C-C&ofe. ±EK 
»tC5 0 0t:T4^H©j§#fl;«ll!«JSLT*filtAn 
tff&tt. 1 8 0tT2 4IOT0l*Wttaftfy&o;fc. 
[0 0 2 6] r©«fcUT#fcA 1 6ftCC?t>T. * 

ST^(Rj©{gs«}ttti»sff^ofe. 

[0 0 2 7] tt®M 1 - 1 5 
S 2 IC^-Tifi^©A 1 **Wi*fflt>T. «£©*#£( 
*ttjft*«fcH«CUTAl ^SES«? 

•tt©**ft«»t«*«»*ft#»6«t«fc, ST^IrJ 
©&88H4tti&$f : rfco£. S5lr5l3Stt»"Ci»^*a!l 

^ux3iai©i¥«£fT^o 2 fctfc-r*. 

[0028] Njtimi, 2©Ai^««, mumm 

ICUT^fefcCTabO. Jtfe^3~l 3 ©A 

tt» *»WK««'e*»«©5'6^3a:<t"bia©5E« 

*^ftjav»ai»©M9tt <»aaait:/8ec) -c 

fMIUfc"b©T?»*. 

[0 0 2 9] itlSit«ffl©A 1 ££«tC3V>T, it* 
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Cu 




C r 


Mn 


Zr 


Ti 


Fe 


S i 


(nm) 


(%) 


K ic 
(+1) 




(MPa) 


% m 


1 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


1.0 


1.0 


100 


O 


400 


0 


2 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


0.8 


0.5 


110 


O 


400 


0 


3 


2.5 


0.8 


0.1 


0.2 






0.3 


0.2 


1.0 


1.0 


110 


O 


350 




4 


2.0 


0.8 


0.1 


0.2 






0.3 


0.2 


1.0 


1.0 


110 


O 


340 


0 


5 


7.0 


1.0 


0.05 


0.05 


0.05 


0.03 


0.2 


0.2 


0.9 


0.6 


105 


O 


360 


0 


6 


3.5 


0.2 


0.1 


0.1 






1.0 


0.2 


1.5 


2.0 


90 


O 


330 


0 


7 


3.5 


0.5 


0.2 


0.2 






0.3 


1.0 


2.0 


1.3 


90 


O 


340 


0 


8 


3.5 


1.0 


0.3 


0.2 






0.5 


0.5 


1.2 


1.0 


110 


O 


370 


0 


9 


3.5 


1.7 


0.1 


0.8 


0.05 


0.05 


0.3 


0.2 


1.5 


1.5 


100 


O 


390 


0 


1 0 


3.5 


2.0 


0.1 


0.1 


0.3 


0.3 


0.2 


0.1 


1.0 


0.8 


110 


O 


400 


0 


1 1 


3.5 


2.5 


0.2 


0.2 


0.2 


0.2 


0.5 


0.3 


1.0 


1.0 


10O 


O 


410 


0 


1 2 


5.5 


1.0 


0.2 


0.3 


0.1 




C.8 


0.2 


1.5 


1.5 


95 


O 


410 


0 


1 3 


5.5 


1.0 


0.2 


0.3 


0.1 




0.6 


0.4 


1.5 


1.5 


100 


O 


410 


0 


1 4 


5.5 


1.0 


0.2 


0.3 


0.1 




0.4 


0.6 


1.5 


1.5 


100 


O 


410 


0 


1 5 


5.5 


1.0 


0.2 


0.3 


0.1 




0.2 


0.8 


1.5 


1.5 


90 


O 


410 


0 



(*1): kg-mf"" 
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(mm 
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No. 


Cu 


Mg 


Cr 


Mn 


Zr 


Ti 


Fe 


S i 










m ti 
























(%) 


(*1) 




(MPa) 




1 1 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


3 


1.0 


80 


X 


400 


0 


2 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


2 


3.0 


70 


X 


400 


0 


\ 3 


1.0 


1.? 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


1 


1.0 


100 


0 


320 


X 


4 


8.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


1 


1.0 


60 


X 


410 


0 


5 


4.0 


0.1 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


1 


1.0 


100 


0 


300 


X 


6 


4.0 


3.0 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


3 


1.0 


70 


X 


400 


O 


7 


4.0 


1.5 


0.03 


0.03 


0.03 


0.01 


0.5 


0.3 


1 


1.0 


60 


X 


380 


O 


8 


4.0 


1.5 


0.4 


0.4 


0.1 


0.1 


0.5 


0.3 


3 


3.0 


80 


X 


400 


O 


9 


4.0 


1.5 


0.1 


1.0 


0.1 


0.1 


0.5 


0.3 


3 


3.0 


70 


X 


410 


O 


1 0 


4.0 


1.5 


0.1 


0.4 


0.4 


0.1 


0.5 


0.3 


3 


3.0 


80 


X 


400 


O 


1 1 


4.0 


1.5 


0.1 


0.4 


0.1 


0.4 


0.5 


0.3 


3 


3.0 


60 


X 


400 


O 


1 2 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


1.2 


0.3 


5 


3.0 


50 


X 


410 


O 


1 3 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


1.2 


5 


3.0 


50 


X 


390 


O 


1 4 


4.8 


1.8 


0.1 


0.8 


0.1 


0.1 


0.5 


0.5 


3 


3.0 


70 


X 


380 


O 


1 5 


4.5 


0.8 


0.1 


1.0 


0.1 


0.1 


0.7 


0.8 


3 


3.0 


80 


X 


320 


X 



(*1): tern-"'* 
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[0032] mifrzwzfrKmttftmiz&zA is 

2 X&TF-V&Z £ t^SJEMJlM© S T 

[0033] jt^^v^TNo. 1, 2imwi®mm 

#H&£ No. 1 «^tSttfc£«J&©g;*:fi£*t 



2 u m£jB*. No. 2 2 % 

&ft<4>fcia^S«-S©J±«S50il« No. 5ttMg**t^ja 
€fS«£<DJtffc0|-?2&»3, *(C3fiS^L<ffiK No. 

4ucu m&£mgz>m-&<Dit%tm* no. 6 «m e mw 

o.TBCr, Mn, Z r RZ/T i cr>S*^Tnt)^M 

50 %%®&<»\mm-cibQ. ®mz'£%o no. 8~h« 
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(6) 



#H¥7-2 5 2 5 7 4 



Cr, Mn, Z r&tfT i (Do%. ^-fnfr<D&W&m 

ifeWIKttV*. No. 1 2, 1 3«^Bjii^*E!t&-Cfe-5 
tttSL-H. No.14, 1 5 fitfcfc© A 1 
£j@*.T*39> Wttfcj&O. b^fcNo. 1 5»3MEt>£ 
[0 0 34] 



10 



10 



ffiffi&m\z&r) a l -Cu-Mg«-&&tt»it*5tt3*i§ 

ffi»^&2%KTtC$!lffllUT<r^©-C. Al-Cu-M 
£1*5:: «ttfc«nfcA 1 -Cu-Mg^ 



in 




0.4 l.D 2.0 

[Fe] + [Si] (K) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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Epitome 
(57) [Abstract] 

[Objects of the Invention] It is the high intensity aluminum alloy suitable as an object for 
structural members with which high intensity is demanded in the aircraft, a rail car, 
sporting goods, etc., and aluminum alloy which was moreover excellent in toughness, 
and its manufacture approach are offered. 

[Elements of the Invention] Cu: 2-7%, Mg:0.2-2.5%, less than [ Fe:1.0% ], less than 
[ Si:1.0% ], And one or more sorts chosen from the group which consists of Cr, Mn, Zr, 
and Ti are contained by Cr:0.05-0.3%, Mn:0.05-0.8%, Zr:0.05-0.3%, and Ti:0.03-0.3% 
of within the limits, respectively. It heat-treats, while performing rolling between 
continuous casting post heating or performing hot rolling and cold rolling in aluminum 
alloy with which the remainder consists of aluminum and an unescapable impurity. The 
aluminum-Cu-Mg system alloy which the maximum length of the insoluble compound 
grain containing Fe and Si was controlled by 2 micrometers or less, and was controlled 
to 2.0% or less in the volume fraction is indicated. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Cu: 2-7% (unless % of the weight is meant and mentioned specially, it is 
below the same) 

Mg: Less than [ 0.2-2.5%Fe:1.0% ] (0% is not included) 
Si: Less than [ 1.0% ] (0% is not included) 

One or more sorts chosen from the group which fills ****** and consists of Cr, Mn, Zr, 
and Ti are contained by Cr:0.05-0.3%Mn:0.05-0.8%Zr:0.05-0.3%Ti:0.03-0.3% of within 
the limits, respectively. It heat-treats, while performing rolling between continuous 
casting post heating or performing hot rolling and cold rolling in aluminum alloy with 
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which the remainder consists of aluminum and an unescapable impurity. The aluminum- 
Cu-Mg system alloy excellent in the toughness characterized by controlling the 
maximum length of the insoluble compound grain containing Fe and Si to 2 micrometers 
or less, and coming to control a volume fraction to 2.0% or less. 
[Claim 2] In manufacturing an aluminum-Cu-Mg system alloy according to claim 1, the 
cooling rate R at the time of coagulation is R>=5, and they are R>=7.5 ([Fe]+ [Si])+2, 
however a cooling rate at the time of R:coagulation (degree C/sec). 
Fe in a [Fe] [Si]:aluminum alloy, content of Si (%) 

The manufacture approach of an aluminum-Cu-Mg system alloy excellent in the 
toughness characterized by holding this cast piece temperature beyond hot rolling 
temperature, and hot-rolling it after carrying out continuous casting on the conditions to 
satisfy. 

[Claim 3] The manufacture approach according to claim 2 of sending immediately the 
migration strip by which continuous casting was carried out to a hot rolling process. 
[Claim 4] The manufacture approach according to claim 2 of adjusting the cast piece by 
which continuous casting was carried out to hot rolling temperature, and sending it to a 
hot rolling process. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the aluminum-Cu-Mg system alloy excellent in toughness, 
and its manufacture approach, this invention is a high intensity aluminum alloy suitable 
as an object for structural members as which high intensity is required in the aircraft, a 
rail car, sporting goods, etc. for a detail, and relates to aluminum alloy which was 
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moreover excellent in toughness, and its manufacture approach. 
[0002] 

[Description of the Prior Art] As a typical high intensity aluminum alloy, the aluminum- 
Cu-Mg system alloy is known in the name of duralumin, and 2014 alloys of JIS, 2017 
alloys, 2024 alloys, etc. are developed. In addition, when the high intensity property of 
the above-mentioned aluminum-Cu-Mg system alloy is acquired by the age-hardening 
and manufactures this, its method of casting an ingot first, homogenizing if needed, 
forging enough at an elevated temperature, removing cast structure, carrying out 
quenching after solution treatment further, and performing aging treatment is common. 
[0003] However, said aluminum-Cu-Mg system alloy has low toughness, and the 
toughness of the direction of board thickness after cold-working termination between 
heat (the direction of ST) has especially the problem of being sharply low, compared 
with the processing direction (the direction of L), or the cross direction (the direction of 
LL). It originates in the distraction of this being carried out in the processing direction, it 
standing in a row, and the insoluble compound in an alloy committing it as a sharp 
notch. In addition, the above-mentioned insoluble compound is a compound containing 
impurities which remain at the time of aluminum refinement, such as Fe and Si, and 
even if it makes high processing temperature in homogenization or solution treatment, it 
is a compound which does not dissolve in an alloy but is crystallized granular. 
[0004] How to restrict the content of impurity elements, such as Fe and Si, leading to 
said insoluble compound as much as possible as a means to improve the toughness of 
such an aluminum-Cu-Mg system alloy can be considered. For example, the approach 
of the amount of Si limiting Fe which is an impurity to JP.55-47371 ,A 0.15% or less, and 
limiting Si to 0.1% or less, although the amount of Fe(s) of said 2014 alloys is 
prescribed to 0.5 - 1.2% by JIS 0.7% or less is indicated. However, it needs to restrict 
the content of Fe and Si which are an unescapable impurity as much as possible, i.e., 
aluminum metal with very high purity, it becomes cost quantity, and is lacking in 
practicality. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made paying attention to the 
above-mentioned situation, and even if the content of Fe or Si which is an unescapable 
impurity is comparable as the former, it tends to offer the aluminum-Cu-Mg system alloy 
which was excellent in toughness also in the direction of ST after strip processing, and 
its manufacture approach by improving the manufacture approach. 
[0006] 

[Means for Solving the Problem] The aluminum-Cu-Mg system alloy concerning this 
invention which was able to solve the above-mentioned technical problem is less than 
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[ Cu:2-7%Mg:0.2-2.5%Fe:1.0% ] (0% is not included). 
Si: Less than [ 1 .0% ] (0% is not included) 

One or more sorts chosen from the group which fills ****** and consists of Cr, Mn, Zr, 
and Ti are contained by Cr:0.05-0.3%Mn:0.05-0.8%Zr:0.05-0.3%Ti:0.03-0.3% of within 
the limits, respectively. It heat-treats, while performing rolling between continuous 
casting post heating or performing hot rolling and cold rolling in aluminum alloy with 
which the remainder consists of aluminum and an unescapable impurity. Let it be a 
summary to control the maximum length of the insoluble compound grain containing Fe 
and Si to 2 micrometers or less, and to come to control a volume fraction to 2.0% or 
less. 

[0007] And for this invention, as one of the suitable means for manufacturing the above- 
mentioned aluminum-Cu-Mg system alloy, the cooling rate R at the time of coagulation 
is R>=5.... (1) 

R>=7.5 ([Fe]+ [Si])+2 .... (2) 

However, R: The cooling rate at the time of coagulation (degree C/sec) 
Fe in a [Fe] [Si]:aluminum alloy, content of Si (%) 

the condition of having held this cast piece beyond hot rolling temperature after carrying 
out continuous casting on the conditions to satisfy - immediately - or the approach of 
hot-rolling, after adjusting to hot rolling temperature is offered. In addition, it means that 
are prescribed by (1) type when the value of [Fe]+ [Si] is 0.4% or less, as the 
recommendation range shown by the above-mentioned conditional expression (1) and 
(2) is shown in drawing 1 , and the value of [Fe]+ [Si] is specified by (2) types at the 
time of 0.4% super-**. 
[0008] 

[Function] As a result of repeating research wholeheartedly about the technical problem 
that this invention persons raise the toughness of an aluminum-Cu-Mg system alloy, 
even if it is the aluminum-Cu-Mg system alloy which contained Fe and Si to some extent 
even if In what is 2 micrometers or less about the maximum length of the insoluble 
compound grain which is made to carry out forcible dissolution of Fe and the Si into an 
alloy by continuous casting, and contains Fe and Si, and moreover controlled the 
volume fraction to 2% or less Knowledge that the toughness of the direction of ST after 
strip processing can also be raised was acquired without spoiling reinforcement. In 
order to control the length between couplings and the volume fraction of the above- 
mentioned insoluble compound grain furthermore, it traced that it was the best approach 
to control the cooling rate at the time of the coagulation in a continuous casting process 
in a fixed condition, and to carry out forcible dissolution of Fe and the Si into an alloy, 
and this invention was completed. The reason for limitation of the component 
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presentation first applied to this invention is explained below. 
[0009] Cu:2 - 7%Mg: - Cu and Mg are elements which form a detailed sludge 1 
micrometer or less called aluminum2 CuMg, and are greatly contributed to improvement 
in reinforcement 0.2 to 2.5%. The maximum length of the insoluble compound grain 
containing Fe and Si will serve as a big and rough crystallization object exceeding 2 
micrometers, and the amount of Cu(s) will reduce toughness, if reinforcement with less 
than 2% or the amount of Mg sufficient at less than 0.2% is not obtained, the amount of 
Cu(s) exceeds 7% on the other hand or the amount of Mg exceeds 2.5%. Therefore, as 
for the amount of Cu(s), 2 - 7% and the amount of Mg need to be 0.2 - 2.5%. 
[0010] In addition, on the other hand as a minimum of Cu, an upper limit is 5.5% or less 
still more preferably 6.5% or less preferably 3.5% or more still more preferably 2.5% or 
more. Moreover, on the other hand as a minimum of Mg, an upper limit is 1 .7% or less 
still more preferably 2.0% or less preferably 1 .0% or more still more preferably 0.5% or 
more. 

[001 1] Cr: By making one or more of the four above-mentioned sorts of metallic 
elements contain within the limits of the above in aluminum alloy of this invention 0.05 - 
0.3%Mn:0.05 - 0.8%Zr:0.05 - 0.3%Ti:0.03 to 0.3%, crystal grain of aluminum alloy can 
be made detailed and toughness can be raised. And the four above-mentioned sorts of 
metallic elements contribute also to improvement in reinforcement by combining with 
aluminum and forming an about 0.1-0.5-micrometer detailed sludge. However, if the 
improvement effectiveness over toughness and reinforcement is not enough if there are 
too few contents, and there are too many contents, a big and rough crystallization object 
will be formed and toughness will be reduced. Therefore, as for the amount of Cr(s), the 
amount of Mn requires that the amount of Zr should make 0.05 - 0.3%, and the amount 
of Ti 0.03 - 0.3% of within the limits 0.05 to 0.8% 0.05 to 0.3%. 
[0012] In addition, on the other hand as a minimum of Cr, an upper limit is 0.2% or less 
still more preferably 0.25% or less preferably 0.1% or more still more preferably 0.08% 
or more. On the other hand as a minimum of Mn, an upper limit is 0.5% or less still more 
preferably 0.6% or less preferably 0.2% or more still more preferably 0.1% or more. 
[0013] On the other hand as a minimum of Zr, an upper limit is 0.2% or less still more 
preferably 0.25% or less preferably 0.1% or more still more preferably 0.08% or more. 
Moreover, on the other hand as a minimum of Ti, an upper limit is 0.15% or less still 
more preferably 0.2% or less preferably 0.07% or more still more preferably 0.05% or 
more. 

[0014] Fe: Less than [ 1.0% ] (0% is not included) 
Si: Less than [ 1.0% ] (0% is not included) 

Fe and Si are unescapable impurities which remain at the time of aluminum refinement, 
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since they form an insoluble compound, generally, for aluminum alloy, are an element 
which is not desirable and are usually restricted as much as possible. In this invention, 
although the amount of Fe(s) and the amount of Si are permissible to 1 .0%, if it exceeds 
1 .0%, it will be formed big and rough [ an insoluble compound ] and so much, and 
toughness will fall remarkably. 

[0015] In the aluminum-Cu-Mg system alloy concerning this invention, when controlling 
the length between couplings of the insoluble compound grain containing Fe and Si and 
its volume fraction acquires high toughness, it is very important. When the maximum 
length of the above-mentioned insoluble compound grain is 2 micrometers or less and 
the volume fraction is 2.0% or less, the toughness which was excellent also in the 
direction of ST after strip processing is demonstrated. The maximum length of the 
above-mentioned insoluble compound grain has desirable 1 .5 micrometers or less, 
when acquiring high toughness, and its 1.0 micrometers or less are more desirable. On 
the other hand, the volume fraction of an insoluble compound is desirable, and if it is 
1 .0% or less, it is more desirable. [ 1 .5% or less of ] 

[0016] the above-mentioned insoluble compound grain - maximum length - **** -- for 
example, if it is a diameter at the maximum equator when forming a cutting plane which 
gives a diameter at the maximum equator if it is the shape of a ball, and a disc-like 
crystal, and it is the crystal of an abbreviation cube or an abbreviation rectangular 
parallelepiped, the die length of the longest diagonal line will be pointed out, and if it is 
the crystal of an unspecified configuration, the die length between two on the most 
distant front face will be said. In addition, what is necessary is just to compute by the 
microscopic field using an electron microscope, if in charge of measuring the maximum 
length of the above-mentioned insoluble compound grain. 

[0017] the above-mentioned insoluble compound grain - maximum length - and - in 
order to control a volume fraction, while using aluminum alloy with which are satisfied of 
the requirements for the above-mentioned component presentation - the cooling rate R 
at the time of coagulation -- the (following 1) and following (2) type R>=5 .... (1) -- 
R>=7.5 ([Fe]+ [Si])+2 [ and ] .. (2) 

However, R: The cooling rate at the time of coagulation (degree C/sec) 
Fe in a [Fe] [Si]:aluminum alloy, content of Si (%) 
It is important to perform continuous casting on the conditions to satisfy. 
[0018] That is, it cools promptly by the continuous casting process at the time of 
coagulation, forcible dissolution of the unescapable impurity elements, such as Fe and 
Si, is carried out, and it says that the magnitude and the amount of an insoluble 
compound which have a bad influence on toughness will be restricted, and if the above- 
mentioned conditions are satisfied, 2 micrometers or less and a volume fraction are 
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controllable [ to 2% or less ] by aluminum alloy of this invention in the maximum length 
of the insoluble compound grain containing Fe and Si. On the other hand, when the 
cooling rate at the time of coagulation does not satisfy said conditions, the length 
between couplings of the insoluble compound grain containing Fe and Si and its volume 
fraction cannot be controlled to this invention within the limits, without the ability fully 
carrying out forcible dissolution of an impurity element called Fe and Si, and sufficient 
toughness cannot be acquired. 

[0019] It means that the recommendation range shown by the above-mentioned 
conditional expression (1) and (2) as above-mentioned is prescribed by (1) type when 
the value of [Fe]+ [Si] is 0.4% or less, and the value of [Fe]+ [Si] is specified by (2) types 
at the time of 0.4% super-**. Thus, in manufacturing aluminum alloy concerning this 
invention, when there are many contents of unescapable impurity elements, such as Fe 
and Si, it is desirable to make the cooling rate at the time of the coagulation in a 
continuous casting process increase according to that content, and to control the length 
between couplings and the volume fraction of an insoluble compound grain. 
[0020] In addition, although aluminum alloy of this invention performs continuous 
casting with the cooling rate by specific conditions using aluminum alloy of said 
component ******, cannot acquire the toughness which was excellent by controlling the 
length between couplings and the volume fraction containing Fe and Si of an insoluble 
compound grain and is not restricted especially about other manufacture conditions, it 
can illustrate the following manufacture approaches. 

[0021] aluminum alloy which has the alloy presentation first applied to this invention is 
used as a melting object, and continuous casting of this melting object is carried out. As 
a continuous casting process, although a water cooling type continuous casting 
process, a congruence roll type continuous casting process, a belt type continuous 
casting process, a block system continuous casting process, etc. are employable, after 
the interior of a cast piece falls below to solidus-line temperature and solidifies 
completely the shift stage from continuous casting to a hot rolling process, it is desirable 
to double timing. 

[0022] Before it once holds after continuous casting although applied in favor of the so- 
called continuous casting sent to a cold rolling process once hold the temperature of the 
migration strip obtained by carrying out continuous casting of this invention beyond hot 
rolling temperature, it hot-rolls immediately, and it continues or it rolls round, and the 
direct delivery rolling approach, and descending substantially [ cast piece temperature ], 
it is applicable to hot rolling also at delivery and the approach of cold-rolling further. 
[0023] In addition, when hot-rolling, initiation temperature has the desirable range of 
450-500 degrees C, and it is desirable to end by the finishing temperature which is 300- 
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350 degrees C. In a continuous casting process, when an about 4-30mm thick migration 
strip is manufactured continuously, hot-rolls this and usually cold-rolls if needed further, 
about 0.7-20mm thick aluminum alloy plate rolls out. As rolling reduction, 30% or more 
is desirable. 

[0024] Solution treatment carries out after water quenching of the aluminum alloy plate 
which performed hot rolling or hot rolling, and cold rolling, and it performs aging 
treatment further. As conditions for the above-mentioned solution treatment, 1 - 6 hours 
has [ 450-520 degrees C and the processing time ] desirable processing temperature. 
As conditions for aging treatment, 8 - 24 hours is desirable at the aging temperature of 
160-200 degrees C. 
[0025] 
[Example] 

aluminum alloy of the presentation shown in one to example 15 table 1 was used as the 
melting object, and the migration strip with a thickness of 20mm was produced by the 
continuous casting process, and it hot-rolled immediately, and considered as the plate 
with a thickness of 5mm. In addition, the cooling rate at the time of continuous casting 
was 12 degrees C/sec, the rolling initiation temperature of the above-mentioned hot 
rolling was 450 degrees C, and termination temperature was 350 degrees C. Solution 
treatment of 4 hours was performed to the above-mentioned plate at 500 degrees C, 
water quenching was performed, and aging treatment of 24 hours was performed at 180 
degrees C. 

[0026] Thus, while asking for the length between couplings and the volume fraction of 
an insoluble compound grain by performing scanning electron microscope observation 
and image analysis about obtained aluminum alloy plate, the fracture toughness test of 
the direction of ST was performed. Furthermore, proof stress was measured by the 
tension test, and reinforcement was evaluated. A result is written together to Table 1 . 
[0027] aluminum alloy plate was obtained like the example using aluminum alloy molten 
metal of the presentation shown in one to example of comparison 15 table 2 except the 
below-mentioned conditions. While asking for the length between couplings and the 
volume fraction of an insoluble compound grain by performing scanning electron 
microscope observation and image analysis, the fracture toughness test of the direction 
of ST was performed. Furthermore, proof stress was measured by the tension test, and 
reinforcement was evaluated. A result is written together to Table 2. 
[0028] In addition, aluminum alloy plate of the examples 1 and 2 of a comparison is 
obtained like an example except having set the cooling rate at the time of continuous 
casting to 3 degrees C/sec, and aluminum alloy plate of the examples 3-13 of a 
comparison does not satisfy conditions in at least one sort of elements among the alloy 
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presentations concerning this invention, but the examples 14 and 15 of a comparison 
are conventionally produced with the usual casting (the cooling rate of 1 degree C / sec) 
using an alloy. 

[0029] While asking for the length between couplings and the volume fraction of an 
insoluble compound grain by performing scanning electron microscope observation and 
image analysis about aluminum alloy plate for these comparisons, the fracture 
toughness test of the direction of ST was performed. Furthermore, proof stress was 
measured by the tension test, and reinforcement was evaluated. A result is written 
together to Table 2. 
[0030] 
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(*1): kg-iam- 8/a 



[0032] Since the maximum length of an insoluble compound grain is 2 micrometers or 
less and a volume fraction is moreover 2% or less, the toughness of the direction of ST 
after strip processing is also high [ aluminum alloy concerning this invention ], so that 
clearly from Table 1, and it turns out that it is high intensity. Moreover, the example of a 
comparison with which either of the conditions concerning this invention is not filled is 
not enough in toughness or reinforcement a passage clear to Table 2. 
[0033] the example of a comparison - setting No. - as for 1 and 2, continuous 
casting conditions differ, the maximum length of an insoluble compound grain exceeds 
2 micrometers, and, as for No.1 , No.2 have low fracture toughness respectively from the 
volume fraction of an insoluble compound exceeding 2%. The example of a comparison 
when No.3 have too few amounts of Cu(s), and No. 5 are the examples of a comparison 
when there are too few amounts of Mg, and both reinforcement is remarkably low. They 
are an example of a comparison when there are too many amounts of Mg, the example 
of a comparison when No.4 have too many amounts of Cu(s), and No.6 have the big 
and rough maximum length of an insoluble compound grain exceeding 2 micrometers, 
and its toughness is remarkably low. No.7 are an example of a comparison when there 
are too few each amounts of Cr, Mn, Zr, and Ti, and they are inferior to toughness. 
No.8-1 1 are an example of a comparison when there is too many one of amounts 
among Cr, Mn, Zr, and Ti, while the maximum length of an insoluble compound grain 
exceeds 2 micrometers, the volume fraction is also over 2%, and its toughness is 
remarkably low. No. -12 and 13 are the examples of a comparison when there are too 
many amounts of Fe or Si which is an unescapable impurity, and are lacking in 
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toughness. No. -- aluminum alloy of the former [15/14 and ] - it is -- an insoluble 
compound grain - maximum length - and the volume fraction has exceeded the range 
of this invention, it is inferior to toughness, and, moreover, No. 15 are deficient also in 
reinforcement. 
[0034] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the 
maximum length of the insoluble compound grain in an aluminum-Cu-Mg system alloy is 
set to 2 micrometers or less by the continuous casting process and the volume fraction 
is moreover controlled to 2% or less, in addition to the property of the high intensity of 
an aluminum-Cu-Mg system alloy, the toughness can also be raised and the aluminum- 
Cu-Mg system alloy excellent in toughness and its manufacture approach can be 
offered. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the desirable cooling rate conditions at the time 
of the continuous casting used in the manufacture approach of this invention. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



CC/sec) 




0 0.4 1.0 2.0 

[Fe] + [Si] {%) 



[Translation done.] 
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Abstract of JP7252574 

PURPOSE:To produce an Al-Cu-Mg 
alloy excellent in toughness, contg. 
specified amounts of Cu, Mg, Fe, Si Cr 
or the like, by executing hot rolling or 
the like after continuous casting and 
specifying the cooling rate at the time 
of solidification. 

CONSTITUTIONS Al alloy having a 
compsn. contg., by weight, 2 to 7% Cu, 
0.2 to 2.5% Mg, 0<Fe<=1.0% and 
0<Si<=1.0%, contg. one or more kinds 
among 0.05 to 0.3% Cr, 0.05 to 0.8% 
Mn, 0.05 to 0.3% Zr and 0.03 to 0.3% 
Ti, and the balance Al is used. This 
alloy is subjected to hot rolling after 
continuous casting or is subjected to 
heat treatment together with hot rolling 
and cold rolling to control the 
maximum length of insoluble 
compound grains contg. Fe and Si to 
<=2mum and the volume fractional rate 
to <=2.0%. For control in such manner, 
the continuous casting is executed 
under the conditions in which the 
cooling rate R ( deg.C/sec) at the time 
of solidification satisfies R>=5 and 
R>=7.5 ([Fe]+[Si])+2, where [Fe] and 




[Pel + [Si] (*) 
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[Si] denote the contents (%) of Fe and 
Si in the Al alloy. 
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